ABSTRACT Reproductive coercion has been hypothesized as a cause of unprotected sex and unplanned pregnancies, but research has focused on a narrow set of potential sources of reproductive coercion. We identified and evaluated eight potential sources of reproductive coercion from the Theory of Gender and Power including economic inequality between adolescent girls and their boyfriends, cohabitation, and age differences. The sample comprised sexually active African-American female adolescents, ages 15-21. At baseline (n = 715), 6 months (n = 607), and 12 months (n = 605), participants completed a 40-min interview and were tested for semen Y-chromosome with polymerase chain reaction from a self-administered vaginal swab. We predicted unprotected sex and pregnancy using multivariate regression controlling for demographics, economic factors, relationship attributes, and intervention status using a Poisson working model. Factors associated with unprotected sex included cohabitation (incidence risk ratio (IRR) 1.48, 95 % confidence interval
INTRODUCTION
The American College of Obstetricians and Gynecologists has cited reproductive coercion by romantic partners as a potential cause of unplanned pregnancies. 1 Reproductive coercion comprises attempts to control women's and girls' reproductive decisions, including birth control sabotage, forced abortions, and pregnancy coercion. 2 The cumulative incidence of sexual coercion among sexually active adolescents and female patients at sexually transmitted disease clinics has been estimated to be over 40 %. 3 Women and adolescents may experience reproductive coercion as part of a violent or abusive relationship, 2,4-7 but reproductive coercion may also occur even without other relationship abuse. 1 Reproductive coercion may interfere with adolescent women's ability to have safe sex and thus potentially undermine otherwise effective HIV prevention interventions. 8 Understanding factors that contribute to reproductive coercion may assist in developing more effective safe sex interventions. The Theory of Gender and Power suggests that several sources of relationship inequalities could induce reproductive coercion, 9 but only some variables have been studied empirically.
Past research has found that power inequalities, economic inequalities, and age differences predict unprotected sex and unplanned pregnancy. Relationship power differentials have been identified as a factor in HIV spread in sub-Saharan Africa, 10, 11 and several interventions have succeeded in increasing stigma for intergenerational and power-disparate sexual relationships. 12 Few studies have identified comparable sources of reproductive coercion in the United States among adolescents. 11 Adolescents under 18 with older partners are more likely to become pregnant 13, 14 and to acquire a sexually transmitted infection 15 than adolescents with similar age boyfriends. Romantic partners' economic power appears to moderate the decision to have safe sex: high-income men who are motivated to have safe sex are more likely to have safe sex than low-income men. 16 Female adolescents whose primary source of spending money was their boyfriend were more likely not to use condoms than those with other spending money sources. 8 Cohabitation is a potential source of relationship inequality, especially for poor youth in urban areas with a shortage of affordable housing. Cohabitation among adolescents is rare in the general population, with estimated prevalences 1.8 % among teenage minors ages 15-17 (2007-2009 Current Population Survey), 17 and 5.6 and 4.8 % among ages 15-20 (2002 and 2006-10 National Survey of Family Growth (NSFG)). 18, 19 Youth from poor families are more likely to leave their parents' home before age 18 than youth from nonpoor families 20 and thus more likely to cohabit. Adolescents who leave a family living situation early have worse subsequent educational and family outcomes. 21 Latino adolescent mothers who cohabit are less likely to receive public assistance and have lower educational attainment than those who live with their mothers, possibly because their mothers help them obtain resources. 22 Among lower income and disadvantaged minority adults, cohabiting women decide whether the men are allowed to stay depending upon their contributions to the household, [23] [24] [25] but low-income adolescent girls may not have such power in a cohabiting relationship.
In this study, we use Connell's Theory of Gender and Power 26 to identify structures factors that may predict unprotected sex and unplanned pregnancy because of the theory's emphasis on the interaction of affective factors (cathexis) with the sexual division of labor and power. 9 We identified eight potential sources of reproductive coercion related to the structures of the sexual division of labor (boyfriend has a job, boyfriend has a car, boyfriend makes more money, and boyfriend is the primary source of spending money), sexual division of power (physical abuse, emotional abuse), and cathexis (cohabitation, having an older boyfriend). This study tests the hypothesis that these measures predict unprotected sex and unplanned pregnancy using data originally collected for an HIV intervention designed to address inequality between participants and their male partners using the Theory of Gender and Power. This study evaluates whether structural inequality between partners may have reduced the intervention's effectiveness despite the intervention's design.
METHODS

Theory of Gender and Power
In his Theory of Gender and Power, Connell defined three structures as fundamental to relationships between men and women-sexual division of labor, sexual division of power, and cathexis (emotional attachment within relationships, social norms)-and noted that these three structures apply at the societal and institutional levels. 26 Wingood and DiClemente identify HIV risks within each structure. 9 The sexual division of labor includes economic exposures such as poverty and socioeconomic exposures such as minority status or youth; the sexual division of power includes physical exposures such as a history of sexual or physical abuse and behavioral risk factors such as substance abuse history; cathexis (Bsocial norms and affective attachments^) includes social exposures such as having an older partner and personal risk factors such as a history of psychological distress. 9 
Sample and Procedures
We evaluated these hypotheses using data from the study of Horizons, an HIV prevention intervention for African-American females in urban Atlanta. From March 2002 to August 2004, the study enrolled low socioeconomic status AfricanAmerican female adolescents ages 15-21 (mean age 17.8 (sd 1.7)) at three clinics: a publicly funded STI clinic, a teen clinic based in a large public hospital, and a family planning clinic. Unmarried African-American females were eligible to participate if they were sexually active in the past 60 days and neither pregnant nor attempting pregnancy: 847 participants were eligible, of whom 84 % agreed to participate.
Respondents were surveyed at baseline (n = 715), 6 months (wave 2, n = 607), and 12 months (wave 3, n = 605). 27 At each wave, participants completed a 40-min interview administered via audio computer-assisted self-interviewing and tested for a biomarker for semen exposure to assess consistency of condom use. After the interview, trained monitors instructed participants how to collect vaginal fluid using a life-like model of a vagina. The Y-chromosome biomarker was evaluated with a polymerase chain reaction (Yc-PCR). Participants performed a 10-15-s vaginal sweep using the Becton Dickinson Bswube applicator,^and the swabs were frozen and shipped to the Johns Hopkins Division of Infectious Disease Laboratory, where they were tested for Y-chromosome DNA using the Yc-PCR test. All samples were processed by a female technician to avoid technician Yc contamination. The Yc-PCR assay is sensitive to five copies of Yc for up to 14 days after coitus. The estimated specificity is 92 % (95 % CI (80, 98)): i.e., 92 % of women in the calibration trial who had protected sex tested negative for Yc-PCR, and the 8 % of women each had digital or oral genital contact by their male partner, so the false positives could be explained by epithelial cells. [28] [29] [30] Participants were paid $50 upon completion of each survey. Emory University's Institutional Review Board approved the study protocol prior to implementation.
At baseline, 598 (83.6 %) respondents reported having a boyfriend, as did 466 respondents (76.8 %) at 6 months and 438 respondents (72.4 %) at 12 months. Median relationship length at baseline was 10 months, with interquartile range (IQR) 5 to 21 months, and similar at subsequent waves (median 11 months (IQR 5 to 25) at 6 months; median 12 months (IQR 6 to 27) at 12 months). At baseline, 5 of the 715 participants had children whom they lived with.
MEASURES Outcomes: Pregnancy and Pregnancy Prevention
Pregnancy was coded as 1 for respondents who tested positive on a urine test or who reported being pregnant in the past 6 months, and otherwise 0.
The survey included several measures for unprotected sex. We chose a measure of unprotected sex that most strongly predicted subsequent pregnancy according to a measure of effect size. Unprotected sex was coded as 1 for respondents who met one of the following criteria: positive test on a biomarker for semen exposure in the last 2 weeks 29, 30 , self-report of no condom use in the past 14 days, or self-report of no current oral contraception use. This measure was chosen because it was the strongest predictor of pregnancy in the subsequent wave 6 months later: Cohen's effect size of d = 0.17 for wave 2 pregnancy and d = 0.10 for wave 3 pregnancy (Appendix Table 6 ).
Oral contraception use was defined as 1 for those answering Byes^to BAre you on the pill?^and otherwise 0. Other noncondom methods of contraception including foam, withdrawal, and injectable or patch hormonal contraception were rare.
Primary Predictors from the Theory of Gender and Power
We evaluate four factors related to the sexual division of labor, boyfriend is a primary source of spending money, boyfriend has a job, boyfriend makes more money, and boyfriend has a car; two factors related to the sexual division of power, boyfriend is physically or emotionally abusive; and two factors related to cathexis, cohabitation with boyfriend and boyfriend is at least 4 years older. Youth is an independent socioeconomic exposure and may also modify the effect of cohabitation because cohabitation is rare for minors 17 and represents a potential for worse outcomes, 21 so we evaluate cohabitation for all participants and also separately for minors.
Emotional abuse was coded as 1 for those answering yes to the question, BIn the past 60 days, have you been emotionally abused by your boyfriend?^and otherwise 0. Physical abuse was coded as 1 for those answering yes to the question, BIn the past 60 days, have you been physically abused (hit, punched, kicked, slapped, etc.) by your boyfriend?^The abuse measures were included because intimate partner violence may include interference with women's reproductive choices. 2, 4 Analyses that included emotional and physical abuse were limited to respondents over 18 due to mandatory reporting requirements (n = 385 (53.8 % of sample), 368 (60.6 % of sample), 419 (69.3 % of sample) at waves 1, 2, and 3.) Cohabitation was coded as 1 for those who answered the question BWho do you live with (choose one)?^with Bboyfriend.^Cohabitation was coded as 0 for those who reported living alone, with one or both parents, another relative, other, or nonresponse.
Measures of resources within the relationship were included because they represent economic division of power in the Theory of Gender and Power. Sociological theories of power within the family also hypothesize that relationship partners receive decision-making precedence proportional to the resources that they bring to their relationships. 31 Relying on a boyfriend for spending money was coded as 1 for those who answered the question, BWhere do you get most of your spending money? (choose one)^with boyfriend and 0 for those who reported getting most spending money from parents, a job, public assistance, other relatives, or other sources. Respondents were coded as having an older boyfriend if the boyfriend was at least 4 years older, the top quartile of difference in ages. Respondents' boyfriends' attributes were coded according to the respondents' report: BDoes your boyfriend have a car?^, BDoes your boyfriend work?^, and BWho makes the most money in your relationship^?
Control Variable Measures
The participants were homogeneous on race, city of residence, and intention not to become pregnant due to the study's selection criteria. Intention to become pregnant was an exclusion criterion for participation in the study, so it was not necessary to control for pregnancy intentions. The participants differed in other respects, so we identified control variables using a social cognitive model for unprotected sex to reduce potential confounding between relationship inequality and unprotected sex.
More committed and exclusive relationships are more likely to have unprotected sex and pregnancy. 5 Relationship commitment was measured by three quantities: a composite variable rating the future of the respondent's relationship with boyfriend (Cronbach's alpha = 0.64), the number of months in the relationship (linear and quadratic), and partner concurrency. Nearly all respondents who perceived that their boyfriend had a concurrent partner had a concurrent partner themselves, so boyfriend partner concurrency was not used as a control variable. The composite variable for relationship commitment included four items scored on a Likert-type scale with no neutral option: BI see myself marrying my current boyfriend,^BI'll stay with my current boyfriend until someone better comes along,^BIt would be nice if my relationship succeeded, but I won't do much more than I'm doing to help it succeed,^and BIt doesn't matter if my relationship succeeds. I refuse to do anymore than I'm doing now to keep the relationship.R espondents randomized to the intervention may be less likely to have unprotected sex than respondents in the control group, so we controlled for intervention status.
Demographic and socioeconomic factors predict unprotected sex and pregnancy. 32 This analysis included the respondent's employment status, the clinic that the respondent was recruited from as a proxy for socioeconomic status, high school enrollment, and high school graduation. We also controlled for age and age difference with boyfriend.
Data Analysis
We used Stata SE version 11.2 for data analysis. Pairwise associations between measures of potential boyfriend coercion with significance were calculated as Pearson correlations. Bivariate associations between potential coercion measures and unsafe sex/pregnancy used t tests. Effect size was measured using Hedges's g, computed using the cohend package for Stata. 33, 34 Effect size measures the difference between two groups and does not depend on sample size, so it is a more appropriate way to judge differences than p values. Effect sizes larger than 0.2 can be considered statistically significant: 0.2-0.5 is small, 0.5-0.8 is medium, and 0.8 and above is large.
We estimated relative risks of both unprotected sex and pregnancy at the subsequent wave using a Poisson working model. Estimators from logistic regression are inconsistent when the outcomes are not rare; Poisson regression yields consistent and unbiased estimators. 35, 36 The relative risks were averaged across all three waves using the geometric mean. 37 For predicting unprotected sex, the control variables were demographics (age, location that respondent was recruited from as a proxy for neighborhood: a family planning clinic, a county health department, or a teen clinic), economic factors (high school enrollment, high school graduation, and employment status), relationship attributes (number of months with boyfriend (linear and quadratic), age difference with boyfriend, a composite variable rating the future of the respondent's relationship with boyfriend, respondent partner concurrency), and whether the respondent was randomized to the intervention.
Fewer control variables were used in regressions predicting pregnancy because the use of too many variables risked over-fitting because there were only 59 and 56 pregnancies, respectively, at waves 2 and 3. For predicting pregnancy, the regressions used the eight potential coercive measures one at a time, in addition to two biological predictors of pregnancy: the comprehensive unprotected sex measure and number of times the respondent reported having sex in the past 60 days.
To obtain a summary measure of the association between each factor and each outcome, we reshaped the data. We repeated the analysis as random effects regression clustered by individuals. We consider as significant any analyses that are significant in both panel data and individual waves.
To evaluate whether coercive relationships could explain loss to follow-up, we evaluated the association between an indicator for loss-to-follow-up and each coercive relationship measure using a chi-squared test at the 0.05 level.
RESULTS
All respondents had the intention not to become pregnant at baseline. At 6 months, 59 respondents reported pregnancy, representing 8.3 % of the original sample. At 12 months, an additional 46 respondents reported pregnancy, so 56 respondents (7.8 %) were pregnant at 12 months. About 8.0 % of respondents lived with their boyfriends (Table 1) . Among ages 15-17, 4.3 % cohabited, above the national average for those ages (2.0 % NSFG 2002, 0.8 % NSFG 2006-2010). 18, 19 A quarter of respondents (24 %) said that their boyfriend was their primary source of spending money, which was moderately or weakly associated with all seven measures of potential coercion. About a fifth of respondents (20.3 %) had an older boyfriend, which was associated with nonabuse measures of potential coercion. About half of respondents had a boyfriend with a job, car, and who earned more money than the respondent; these variables were all mutually associated to a moderate to strong degree. 
PREDICTING UNPROTECTED SEX USING THE THEORY OF GENDER AND POWER
Cohabitation was associated with six of seven measures of potential coercion, all but physical abuse. Among respondents ages 15-19, 6.8 % cohabited, above the national average for those ages of 1.8-5.6 %. [17] [18] [19] Cohabiting adolescents were almost 35 percentage points more likely to have unprotected sex than adolescents in other living arrangements, which had small to medium effect size (Table 2 ). Cohabiting minors were on average 41 percentage points more likely to have unprotected sex, which is classified as a small but significant effect size. Adolescents with older boyfriends were less likely to have unprotected sex in two of three waves in bivariate analysis, but there was no difference in multivariate analysis. Having a job, car, and making more money than the respondent predicted unprotected sex in all three waves with small effect size in bivariate but not multivariate analysis.
Cohabiting adolescents were on average 16 percentage points more likely to be pregnant 6 months later, which had small effect size (Table 3 ). Cohabiting minors were on average 23 percentage points more likely to be pregnant 6 months later, which had small to medium effect size. Having a boyfriend as the primary source of spending money predicted unprotected sex in bivariate analysis in all three waves and predicted greater chances of subsequent pregnancy in one of two waves (small effect size). Adolescents with older boyfriends at baseline were more likely to be pregnant 6 months later in bivariate analysis (small effect size) and 68 % more likely in multivariate analysis, but the effect was only significant in one of the two waves.
Cohabiting adolescents were on average 48 % more likely to have unprotected sex, adjusting for demographics, economic factors, relationship attributes including three measures of relationship commitment, and intervention status (Table 4) . Cohabiting minors were on average 93 % more likely to have unprotected sex, adjusting for demographics, economic factors, relationship attributes, and intervention status. Adolescents with respectively physically and emotionally abusive boyfriends were 55 and 31 % more likely to have unprotected sex than adolescents with nonphysically and emotionally abusive boyfriends. Adolescents whose boyfriends were their primary source of spending money were on average 18 % more likely to have unprotected sex, controlling for economic and relationship factors, but the effect was only significant in the first wave and marginally significant after that.
Adjusting for frequency of sex and contraception, cohabiting adolescents and cohabiting minors were respectively 2.2 and 3.8 times as likely to be pregnant 6 months later than adolescents in other living arrangements (Table 5) . Adolescents with an older boyfriend were 68 % more likely to be pregnant 6 months later than adolescents with boyfriends less than 4 years older. Having a boyfriend with a job and who makes more money than the respondent at baseline predicted 65-66 % greater chances of subsequent pregnancy at 6 months (p G 0.1) but not 12 months and not overall in the panel data.
Relationship factors associated with greater chances of loss-to-follow-up included cohabitation at both baseline (p = 0.01) and 6 months (p = 0.05), and at 6 months having a boyfriend as a primary source of spending money (p = 0.02), having a boyfriend with a car (p = 0.001), job (p = 0.0001), and who earns more money (p = 0.003). Physically and emotionally abused adolescents were not more likely to be lost to follow-up than nonabused adolescents.
DISCUSSION
All respondents had the intention not to become pregnant at baseline, and yet over 20 % of respondents who cohabited with their boyfriends became pregnant within The average raw difference summarizes the difference for each factor and is defined as the average difference in the unprotected sex percentages across the three waves between those with and without the factor. The results are sorted in order of the average raw difference (avg. diff. The table is sorted in order of the incidence risk ratios from the panel data. Regressions for emotional and physical abuse were limited to respondents over 18 due to mandatory reporting requirements: n = 385, 366, and 419 at waves 1, 2, and 3, and n = 1170 within 512 observations in the panel data. Regressions for cohabitation among minors were limited to respondents under 18 at the time of the survey, n = 327, 229, and 159 at the three waves, and n = 714 within 328 observations in the panel data 6-12 months of baseline, significantly higher than the percentage of noncohabiters who became pregnant. The relationship was particularly strong for minors (ages [15] [16] [17] who lived with their boyfriends, as would be predicted by the Theory of Gender and Power because minors have greater vulnerability to coercion than adults. This finding is not explained by cohabiting leading to more frequent sex or more unprotected sex, which was controlled for in the regressions. Adolescent cohabitation may arise from greater relationship commitment, but cohabiting adolescents who lack affordable housing alternatives, including having a strained relationship with their families, may feel coerced to maintain poor relationships. Even cohabiting partners who contribute equally to maintain their homes may lack other affordable housing options. These analyses controlled for three measures of relationship closeness, reducing the possibility that the association can be explained by unprotected sex being more common within committed relationships. This study suggests that regardless of the original motivation behind cohabitation, such as relationship closeness, cohabiting adolescents have less ability to leave romantic relationships than adolescents in other living arrangements and may be vulnerable to reproductive coercion. As rental costs in urban areas have increased, adolescents like those in this study may be more likely to stay with coercive partners. In the decade since the data was collected, the cost burden of rent has grown for low-income renters, especially for AfricanAmericans. 38 In Atlanta, 85 % of households earning less than $15,000 per year spend more than 30 % of their income on rent, as do 55 % of households earning between $30,000 and $45,000, and the percentages are similar in other large metropolitan areas. 39 Low-income women are also more likely to be evicted. 38 Low-income households are expected to continue to pay a disproportionately high portion of their income on rent through 2025. 40 For maximal effectiveness, safe sex interventions must address participants' housing arrangements and the possibility that some participants enter or remain in coercive relationships to meet their housing needs.
HIV prevention efforts have begun to address structural factors such as housing. 41 Interventions exist to reduce the chances of pregnancy coercion among women experiencing intimate partner violence. 42 Similar interventions could be developed to help adolescents to delay cohabitation until adulthood and reduce economic dependence on their partners. Such efforts may be challenged by the absence of an adequate social safety net and supply of affordable housing.
This research concurs with past research that adolescents with older boyfriends are more likely to have unplanned pregnancy, 13, 14 which is also predicted by the Theory of Gender and Power. This research also concurs with past research that adolescents in physically or emotionally abusive relationships are more likely to have unprotected sex, 5, 7 which is also predicted by theory. Adolescents in abusive relationships were not more likely to become pregnant, which could be due to abused adolescents terminating their pregnancies or insufficient statistical power due to the combination of the small number of pregnancies among respondents over the age of 18 at the time of the survey (38 pregnancies at both 6 and 12 months). This lack of association between abuse and pregnancy is not attributable to loss-to-follow-up because abused adolescents did not differ in their likelihood of participating in the next survey wave.
Concurring with previous research using this data, 8 participants whose boyfriends are a primary source of spending money were more likely to have unprotected sex than participants with other sources of spending money. They were not more likely to become pregnant, which could be partially attributable to slightly greater attrition from the sample, pregnancy terminations, or reduced power.
Strengths and Limitations
Cohabitation may signify many measured and unmeasured factors, including stronger romantic attachment, a lack of other housing options, or ambivalence about pregnancy intentions. If cohabitation suggests that respondents had limited housing options, interventions could reduce pregnancies by assisting participants with their housing needs. Regardless of the reasons for the cohabitation, cohabitation appears to be a marker for unprotected sex and pregnancy risk, especially among minors.
The survey instrument did not include detailed information about household composition because respondents were only allowed to make one selection. Cohabitation may be underreported because a respondent who lives with both their relative and their boyfriend may have reported only their relative. The study could neither differentiate between respondents who live with a boyfriend in addition to family members and respondents who live with only a boyfriend nor differentiate between respondents whose boyfriend moved in with her family and respondents who moved in with their boyfriends. Measurement error in cohabitation would be expected to bias the results toward the null of no association, so the associations between cohabitation and the outcomes of pregnancy and unprotected sex may be larger than stated. Cohabiting adolescents were also more likely to be lost to follow-up, which may bias the association with pregnancy toward the null if pregnant participants were less likely to participate in the subsequent wave of the study.
This study is unique for using a biomarker for semen exposure to augment selfreported contraceptive use and thus identifies more unprotected sex than would be found by self-report alone.
Respondents were chosen for saying that they did not want to become pregnant, but pregnancy intentions may be more complicated than a binary response to a screening question, as documented in a similar population. 43 Some respondents may have wanted to get pregnant but may have misreported their pregnancy intentions to participate in the study. However, this study was time-intensive-requiring medical tests, willingness to participate in a 9 h HIV prevention intervention, and follow-ups at 6 and 12 months that had low loss-to-follow-up-and it seems unlikely that respondents who affirmatively wanted pregnancy would participate in such an intensive intervention to promote condom use.
CONCLUSION
Adolescents in at-risk populations may cohabit at greater rates than similar-aged adolescents in the general population. Cohabiting adolescents within these populations are at greater risk for unprotected sex and unplanned pregnancy, especially minors. Interventions to reduced unplanned pregnancy and HIV that address the complex needs of adolescents, including financial and housing needs, are likely to be more successful at increasing condom use and other safe sex practices. 
